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1 . 0 SCOPE

at the

1.1

This document specifies the formats of the data that is received
various interfaces within the system shown in Figure 1.

SATELLITE SYSTEM DESCRIPTION

DMSP DATA SPECIFICATIONS

The Block 5D sensor is an oscillating scanning radiometer which
operates in two spectral intervals; visible and infrared. The sensor
system will gather and output in real time or store (multi-orbit) day
and night, visual and infrared data from earth scenes and provide such
data, together with appropriate calibration, indexing, and other
auxiliary signals, to the spacecraft for transmission to ground
stations. The data will be collected, stored and transmitted in fine (F
data) or smoothed (S data) resolution. Onboard pre-processing of the
data by the sensor system provides for the various modes of data output.
The sensor provides terminator coverage in both visual (L data) and
thermal (T data) modes.

Fine resolution data will be collected continuously, day and
night, by the infrared detector (TF data) and continuously, during
daytime only, by the silicon diode detector (LF data). Fine resolution
data will have a nominal linear resolution of 0.3 nm. Because of the
quantity of data collected, it will not be possible to store or to
transmit all of the fine resolution information and selective collection

- will be required. Storage capacity and transmission constraints limit
the quantity of fine resolution data (LF or TF) which can be provided in
the SDF (Stored Data, Fine) mode.

Data smoothing permits global coverage in both the infrared (TS)
and visible (LS) spectrum to be stored on the primary tape recorders
in the SDS (Stored Data Smoothed) mode and/or transmitted real time
to remote mobile readout terminals in the RDS (Realtime Data Smoothed)
mode. Smoothing is accomplished by electrically reducing the
sensor resolution to 1.5 nm in the along scan direction, then digitally
averaging five such 0.3 x 1.5 nm samples in the along track direction.
A nominal linear resolution of 1.5 nm results. Additionally, a
photomultiplier tube will allow collection of visible (LS) data under
night-time conditions at 1.5 nm nominal linear resolution.



IS-YD-821B
7 March 1991

For direct transmission to remote readout terminals or transportable
terminals (TRANSTERMS) and for fleet operations, the OLS provides real data
(RTD) output combinations of TF and LS or LF and TS and Special data. The

.- smooth data in the RTD mode has not been digctally  smoothed, so that a
smooth sample is 0.3 nm in the along track d+rection times 1.5 nm in the
along scan direction.

record

1.2

The sensor also provides the data management functions to process,
and output data from up to 12 special meterological sensors.

INTRODUCTION

The Command Readout Stations (CRS), Site I and Site II, and
the AFSCF's Hawaiian Tracking Station (HTS) are the primary recipients of
the stored data streams. Data Stream S for SDS and SDF is as illustrated
in this document. The data rate is 1.3312 megabits per second if one type
of data ('IF or LF) or 2.6624 megabits per second if the data is interleaved
bit-by-bit (TF/LF or TS/LS). The DMSP MUX accepts either data rate and
formats Equipment Status Telemetry data with the incoming stored data
stream. This 3.072 megabits per second data stream is transmitted via a
Communications Satellite link to Site III and FNOC for processing. At Site
III the multiplexed and interleaved data stream is split into its component
parts. EST and LS data are forwarded to Site V for telemetry analysis. All
stored data is formatted for processing in AFGWC's computer complex.

Data stream R for RTD data is as illustrated in this document. The
data rate is 1.024 megabits per second. RTD data is transmitted to the
ground in the same direction as the data is collected. SDS and SDF data is

-/ transmitted to the ground reversed in direction from the direction which
the data is collected due to storage on the satellite prior to transmission
(the recorders do not rewind before playback). Remote Sites (TRANSTERMS)
and Shipboard Terminals are capable of receiving the RTD data stream.

Data stream RDS is as illustrated in this document. The data
rate is 133.1 kilobits per second (for OLS serial number 12 to 16) or
177.5 kilobits per second (for OLS serial number 17 and up). RDS data
is identical in format to SDS data. RDS data is transmitted to the
ground in real time (i.e. in the same direction as the data is
collected) whereas SDS data is transmitted to the ground reversed in
direction from the direction which the data is collected due to storage
on satellite tape recorders prior to transmission (the recorders do not
rewind prior to playback). The primary recipients of the RDS data
stream are mobile remote sites. The RDS data stream consists of
bit-by-bit interleaved LS and TS data, mission sensor data, telemetry
data, synchronization data and calibration data. The RDS data stream
(except on SlO) shall be encoded with a Rate L/2 convolutional encoder
of constraint length 7, with GO=llLlOOl  and Gl=LOllOll.

Site 4 is the System's Payload Test Facility (PTF) and receives
of the data types (SDS, SDF. RTD and RDS) for evaluation purposes.

Figure 2 shows the Block 5 spacecraft axes relevant to Figure 3

all

which pictorially represents the direction of scan inherent in the data.
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v = velocity vector

--

NOTES :

(1) x his -

(2) Y Axis -

(3) z Axis -

a line through the space-
craft normal to earth, posi-
tive from spacecraft toward
earth

An axis completing an orthogonal,
right-hand X, Y, Z coordinate system.

A line normal to the plane formed by the
X-Axis and the velocity vector. The vector ’
from the spacecraft to the sun has a positive
component along the Z-Axis.

FIGURE 2: BLOCX 5 SPACECFMT AXES DEFINITION

L
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K
Terminator

of +z to -z

Earth's Rotation

Morning Orbit

Orbit

NOTES:

(1) +Z to -Z scan directions shown for typical orbit
ascending nodes.

(2) Scan Directions (as received at data relay):

DOS in Line Sync Video Video
6 Subsvnc Frame Direction Type

0 +z to -z RTD
1 -z to +z (LF & TS or TF & LS)

0 -z to +z SDF
1 +Z to -z (LF, TF or LF 6 TF)

0 -z to +z SDS
(LS 6 TS)

0 tz to -z RDS
(LS 6 TS)

0Sun

I

FIGURE 3: BLOCK 5 SCAN DIRECTION DEFINITION
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